Characterization of a naphthalene derivative inhibitor of retroviral integrases.
The retroviral integrase protein (IN) is essential for virus replication and, therefore, an attractive target for the development of inhibitors to treat human immunodeficiency virus (HIV) infection. Diverse classes of compounds that are active against this protein have been discovered using in vitro assays. Here we describe the synthesis of a novel compound, 3,8-dibromo-7-amino-4-hydroxy-2-naphthalenesulfonic acid (2BrNSA), which inhibits the in vitro activities of the full-length HIV-1 and avian sarcoma virus (ASV) integrases, and the isolated catalytic core fragment of the ASV protein (residues 52-207). The compound also inhibits retroviral reverse transcriptase in vitro, but the IC(50) for the HIV-1 enzyme is almost two orders of magnitude higher than for HIV-1 integrase. The inhibitor was found to be active in cell culture, preventing reporter gene transduction of HeLa cells by both ASV and HIV-1 vectors. Neither viral attachment nor uptake into cells appeared to be affected in these transfections, whereas accumulation of vector DNA and its joining to host DNA were both drastically reduced in the presence of the inhibitor. Propagation of two different strains of replication-competent HIV-1 in human peripheral blood mononuclear cells (PBMCs) was also reduced by the inhibitor, allowing survival of a substantial number of cells in the treated cultures. Based on these and other results we speculate that binding of 2BrNSA to integrase in infected cells interferes not only with its catalytic activity but also with critical interactions that are required for the formation or function of the reverse transcriptase complex. Its activity in cell culture suggests that this inhibitor may provide a valuable new lead for further development of drugs that target early steps in the HIV life cycle.